
eFigure 1. Flow chart illustrating cohort makeup.  
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eFigure 2. Forest plot of final adjusted risk factors for hospitalization in COVID-19 patients (n=25,970) 

 

BMI = body mass index 

 

 

 

  

Risk Ratio

Age

18-30 years 0.24 0.23 0.26

31-40 years 0.35 0.33 0.37

41-50 years 0.60 0.58 0.63

51-60 years Reference

61-70 years 1.73 1.67 1.79

71-80 years 2.84 2.73 2.96

81+ years 4.44 4.23 4.66

Gender

Female 0.63 0.62 0.65

Male Reference

Ethnicity

Asian 1.56 1.49 1.63

Black 1.13 1.08 1.18

Hispanic 1.16 1.13 1.20

Pacific Islander 1.59 1.42 1.77

White Reference

Income

<$40,000 Reference

$40,000 -$74,999 0.96 0.92 1.00

$75,000 - $99,999 0.91 0.87 0.95

$100,000 and above 0.91 0.87 0.96

Time of diagnosis

Mar 2020 - May 2020 Reference

Jun 2020 - Aug 2020 0.66 0.63 0.70

Sep 2020 - Nov 2020 0.59 0.56 0.62

Dec 2020 - Feb 2021 0.47 0.45 0.49

BMI

<25 kg/m² Reference

25-29.9 kg/m² 1.07 1.03 1.11

30-34.9 kg/m² 1.31 1.26 1.36

35-39.9 kg/m² 1.61 1.54 1.68

40-44.9 kg/m² 2.00 1.90 2.11

≥45 kg/m² 2.76 2.60 2.94

Smoking 

Ever 1.03 1.01 1.06

Never Reference

Clinical characteristics, and comorbidities

Pregnant 8.21 7.54 8.95

Hypertension 1.31 1.27 1.35

Heart failure 1.35 1.29 1.41

Diabetes 1.41 1.37 1.45

Coronary artery disease 1.02 0.97 1.06

Atherosclerosis 0.98 0.94 1.02

Sleep apnea 0.97 0.92 1.01

Chronic obstructive pulmonary disease 1.29 1.25 1.33

Chronic kidney disease 1.17 1.13 1.22

End stage renal disease 1.76 1.64 1.88

Human immunodeficieny virus 1.17 0.98 1.41

Cerebrovascular disease 1.29 1.23 1.35

Chronic liver disease 1.25 1.15 1.37

Fatty Liver 1.28 1.19 1.37

Immuosuppressive Treatment 2.37 1.12 5.02

Malignancy 1.25 1.18 1.31

95% CI

0.10 1.00 10.00
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eFigure 3. Forest plot of final adjusted risk factors for invasive ventilation in COVID-19 patients (n=4,051) 

 

BMI = body mass index  

 

 

 

 

Risk Ratio

Age

18-30 years 0.09 0.07 0.12

31-40 years 0.19 0.16 0.23

41-50 years 0.46 0.41 0.52

51-60 years Reference

61-70 years 2.31 2.11 2.53

71-80 years 3.87 3.48 4.31

81+ years 4.22 3.66 4.88

Gender

Female 0.42 0.39 0.45

Male Reference

Ethnicity

Asian 2.91 2.56 3.30

Black 1.45 1.26 1.66

Hispanic 2.15 1.97 2.35

Pacific Islander 2.60 1.94 3.47

White Reference

Income

<$40,000 Reference

$40,000 -$74,999 1.03 0.91 1.16

$75,000 - $99,999 1.00 0.88 1.14

$100,000 and above 0.99 0.86 1.14

Time of diagnosis

Mar 2020 - May 2020 Reference

Jun 2020 - Aug 2020 0.45 0.39 0.50

Sep 2020 - Nov 2020 0.41 0.36 0.46

Dec 2020 - Feb 2021 0.34 0.31 0.38

BMI

<25 kg/m² Reference

25-29.9 kg/m² 1.38 1.23 1.55

30-34.9 kg/m² 1.94 1.72 2.19

35-39.9 kg/m² 2.75 2.42 3.13

40-44.9 kg/m² 3.70 3.19 4.30

≥45 kg/m² 6.03 5.16 7.05

Smoking 

Ever 1.06 0.99 1.13

Never Reference

Clinical characteristics, and comorbidities

Pregnant 1.67 1.06 2.64

Hypertension 1.07 0.99 1.16

Heart failure 1.12 0.99 1.28

Diabetes 1.62 1.51 1.75

Coronary artery disease 0.83 0.73 0.94

Atherosclerosis 1.09 0.99 1.20

Sleep apnea 1.27 1.14 1.41

Chronic obstructive pulmonary disease 1.24 1.13 1.36

Chronic kidney disease 1.40 1.26 1.56

End stage renal disease 1.68 1.41 2.00

Human immunodeficieny virus 1.11 0.68 1.81

Cerebrovascular disease 0.88 0.76 1.02

Chronic liver disease 1.34 1.07 1.68

Fatty Liver 0.94 0.77 1.15

Immuosuppressive Treatment 10.71 3.01 38.10

Malignancy 1.23 1.07 1.41

95% CI

0.01 0.10 1.00 10.00 100.00
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eFigure 4. Forest plot of final adjusted risk factors for mortality in COVID-19 patients (n=5,670) 

 

BMI = body mass index  

 

 

 

 

Risk Ratio

Age

18-30 years 0.06 0.04 0.08

31-40 years 0.15 0.12 0.19

41-50 years 0.40 0.34 0.47

51-60 years Reference

61-70 years 2.86 2.58 3.16

71-80 years 6.40 5.76 7.10

81+ years 14.87 13.31 16.62

Gender

Female 0.53 0.50 0.56

Male Reference

Ethnicity

Asian 1.35 1.23 1.49

Black 1.02 0.93 1.13

Hispanic 1.22 1.15 1.30

Pacific Islander 1.56 1.21 2.02

White Reference

Income

<$40,000 Reference

$40,000 -$74,999 0.88 0.80 0.97

$75,000 - $99,999 0.81 0.73 0.89

$100,000 and above 0.78 0.70 0.87

Time of diagnosis

Mar 2020 - May 2020 Reference

Jun 2020 - Aug 2020 0.66 0.59 0.74

Sep 2020 - Nov 2020 0.65 0.58 0.73

Dec 2020 - Feb 2021 0.74 0.67 0.82

BMI

<25 kg/m² Reference

25-29.9 kg/m² 0.77 0.72 0.82

30-34.9 kg/m² 0.89 0.83 0.96

35-39.9 kg/m² 1.12 1.02 1.23

40-44.9 kg/m² 1.53 1.35 1.72

≥45 kg/m² 2.41 2.11 2.76

Smoking 

Ever 1.11 1.05 1.17

Never Reference

Clinical characteristics, and comorbidities

Pregnant 1.20 0.74 1.93

Hypertension 1.40 1.31 1.50

Heart failure 1.53 1.42 1.65

Diabetes 1.39 1.31 1.47

Coronary artery disease 0.97 0.90 1.05

Atherosclerosis 1.05 0.99 1.12

Sleep apnea 0.95 0.86 1.04

Chronic obstructive pulmonary disease 1.22 1.14 1.30

Chronic kidney disease 1.28 1.20 1.37

End stage renal disease 1.88 1.68 2.11

Human immunodeficieny virus 1.18 0.76 1.83

Cerebrovascular disease 1.35 1.25 1.46

Chronic liver disease 1.46 1.24 1.70

Fatty Liver 1.17 1.00 1.38

Immuosuppressive Treatment 5.80 1.26 26.75

Malignancy 1.35 1.24 1.47

95% CI

0.01 0.10 1.00 10.00 100.00
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eTable1. Diagnoses used for COVID-19 

ICD 10 Code Diagnosis Name 

B94.8 Late sequelae of Coronavirus COVID-19 

O98.511; U07.1 Coronavirus COVID-19 disease in pregnancy, first trimester 

O98.512; U07.1 Coronavirus COVID-19 disease in pregnancy, second trimester 

O98.513; U07.1 Coronavirus COVID-19 disease in pregnancy, third trimester 

O98.519; U07.1 Coronavirus COVID-19 disease in pregnancy 

O98.519; U07.1 Coronavirus COVID-19 disease in pregnancy, unspecified trimester 

O98.52; U07.1 Coronavirus COVID-19 disease in childbirth 

O98.53; U07.1 Coronavirus COVID-19 disease, postpartum 

P35.8 Congenital coronavirus COVID-19  

U07.1 Asymptomatic coronavirus COVID-19 disease 

U07.1 Coronavirus COVID-19 acute bronchitis 

U07.1 Coronavirus COVID-19 acute respiratory distress syndrome 

U07.1 Coronavirus COVID-19 disease 

U07.1 Coronavirus COVID-19 lower respiratory infection 

U07.1 Coronavirus COVID-19 pneumonia 

U07.1 Coronavirus COVID-19 test positive by outside laboratory 

U07.1 COVID-19 

U07.1 Pneumonia due to coronavirus disease 2019 
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eTable2. Adjusted risk factors for hospitalization, invasive ventilation and mortality stratified by adjusted BMI in 

Asian patients 

Hospitalization   

Adjusted BMI Risk Ratio (95% CI) p value 

<23 kg/m2 Reference  

23-27.4 kg/m2 1.35 (1.21-1.51) <.0001 

27.5-32.4 kg/m2 1.79 (1.59-2.03) <.0001 

32.5-37.4 kg/m2 2.31 (2.00-2.65) <.0001 

37.5-42.4 kg/m2 3.17 (2.60-3.88) <.0001 

≥42.5 kg/m2 2.87 (2.07-3.99) <.0001 

Invasive Ventilation   

Adjusted BMI Risk Ratio (95% CI) p value 

<23 kg/m2 Reference  

23-27.4 kg/m2 1.60 (1.12-2.28) 0.0101 

27.5-32.4 kg/m2 2.50 (1.76-3.57) <.0001 

32.5-37.4 kg/m2 4.39 (2.99-6.46) <.0001 

37.5-42.4 kg/m2 6.55 (3.98-10.77) <.0001 

≥42.5 kg/m2 6.36 (3.16-12.79) <.0001 

Mortality   

Adjusted BMI Risk Ratio (95% CI) p value 

<23 kg/m2 Reference  

23-27.4 kg/m2 0.75 (0.61-0.91) 0.0047 

27.5-32.4 kg/m2 0.83 (0.66-1.04) 0.1102 

32.5-37.4 kg/m2 1.19 (0.87-1.62) 0.2752 

37.5-42.4 kg/m2 2.96 (1.94-4.52) <.0001 

≥42.5 kg/m2 3.04 (1.64-5.66) 0.0004 

 

BMI = body mass index 
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